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⑵． CDOM 荧光分析中应注意的影响因素：CDOM 的荧光测定应选择在室温下
进行；在近岸海域，水体 pH 值的微小变化不会对 CDOM 的荧光光谱特性造成太大影响；
河口区 CDOM 的三维荧光光谱(EEMs)与离子强度关系不大；河端 CDOM 的荧光强度随
物理稀释倍数的增大成相应比例的减小，稀释对EEMs的影响也仅仅体现在荧光强度上；
在中、高盐度区，0.2μm 的滤膜可以很好的去除水体散射对 EEMs 的干扰，EEMs(0.2μm)
比 EEMs(0.7μm)更为规则，各峰的显示更加清晰，不同荧光基团的划分更加容易。由于
河端 CDOM 含量较高，荧光信号较强，滤膜孔径对河端样品 EEMs 影响不大。 




M 峰(Ex=290～310nm；Em=370～420nm)逐渐显露，T1 峰逐渐高于 A 峰。 























⑸． 九龙江口各季节水体中 CDOM 的含量均随着盐度的增大而减小，且呈现一
定的线性关系，但斜率随季节变化而略有不同，依次为夏季＞春季＞冬季。总体而言，
夏季水体 CDOM 含量 高，春季次之，冬季 低，河口近岸带越靠近低盐度区，季节
变化越明显。 











⑻． 高盐度站位 CDOM 的垂直分布研究证实：表、中、底层水体及间隙水中均
观察到了 B 峰（酪氨酸类荧光峰 Ex=275nm；Em=300～310nm）；EEMs 的荧光强度：
间隙水>中层＞底层＞表层，蛋白质荧光峰（T1、T2、B）在中层 为明显；间隙水稀
释 20 倍后所测得的 EEMs 中明显缺失 M 峰，C 峰也极其微弱，而蛋白质类荧光峰 T1、



















Combining sampling live in many voyages in sea area in Xiamen and lab analysis, this dissertation 
summarized and discussed problems in the study of light absorption and possible factors in fluorescence 
analysis. And utilizing the optical characteristic of CDOM, this dissertation studied its change between 
seasons and its distribution in offshore sea area such as entrance of Changjiang River, gulves of Wenzhou 
and Xiamen. Adopting means such as mathematical model and mixing simulation of experiment, this 
dissertation made a preliminary research on CDOM’s source, move, transform and remove in the mouth of 
Jiulong River at the same time. The main result of study is as follows: 
(1). Questions mattered light absorption of CDOM: While determining the water sample, pure water 
after filtering should be regarded as the blank. Background parameter(K) was introduced in the equation 
a(λ)=a(λ0)exp(S(λ0-λ)) to evade raising and reducing of base-line which is not caused by organic matter, 
then the absorption coefficient of CDOM was calculated. When carrying on estimating S value of CDOM,  
this paper proposed to get S value by the non-linear regression technique instead of linear regression and 
select comparatively suitable wavelength rang between 300～650nm. When river mouthes mixed, S value 
not only depended on the S value of CDOM of the two end-members, but also the relative concentrations of 
their CDOM. The influence that membrane had on CDOM light absorption of inshore II water areas 
couldn’t be neglected, so adoption of 0.2μm membrane filter to filtrate water sample was better. 
(2). Factors mattered in CDOM fluorogenic analysis: The fluorogenic determination of CDOM should 
be chosen to carry on at the room temperature. In the offshore sea area, small changes of pH of water body 
had little influence on fluorescence spectrum characteristic in CDOM. Excitation emission matrix 
fluorescence spectroscopy (EEMs) of CDOM in the river mouth district had no clear relation with ion 
intensity. The fluorogenic intensity of CDOM decreased with increasing multiple of physical dilution, but 
the impact that dilution had on EEMs only reflected on the fluorescence intensity too. In the mid and high 
salinity waters, 0.2μm filter could remove the interference that water body scattering had to EEMs, EEMs 
(0.2μm ) was more regular than EEMs (0.7μm ), the display of every peak was clearer and the division of 
different fluorescence groups was easier. Because the content of CDOM of the river was relatively high and 
the fluorescence signal was relatively strong, the membrane aperture had little effect on sample EEMs of 
the river sample. 
(3). Mixed sample EEMs of estuary showed: Samples of Jiulong River end member contained four 
kinds of fluorescence peaks: C(Ex=315～355nm；Em=415～445nm)、A(Ex=235～250nm；Em=415～
445nm)、T1(Ex=225～235nm；Em=335～390nm),T2(Ex=260～285nm；Em=320～350nm). With the 
increase of the proportion of volume of oceanic end-member water in the mixed samples, the overall 
fluorogenic intensity of the sample was reduced, T2 Peak and M Peak representing marine 
humic-like(Ex=290～310nm；Em=370～420nm) appeared, and T1 Peak grew higher than Peak A 
gradually. 
(4). Every station location a355 range of Yangtze River downstream: 1.04-3.07m-1,S value range: 















range: 14.13～20.15×10-3nm-1;The river end-member CDOM content was higher than the oceanic 
end-member at the estuary of Yangtze River and Jiulong River. When the river end-member CDOM content 
was between 1.25～3.32m-1, S value was between 14.03～18.95×10-3nm-1. When the oceanic end-member 
CDOM content was between 0.17～1.57m-1, S value was between14.84～21.49×10-3nm-1. CDOM 
concentrations in the estuary of Jiulong River was obviously higher than the estuary of Yangtze River. 
Among the offshore sea areas in the world, the CDOM content in the estuary of Jiulong River and Yangtze 
River were both in the medium level. On the whole, their CDOM contents reduced and S value rised 
gradually with the increase of the salt degree, but the increase extent in high-salinity areas was obviously 
greater than the low-salinity areas. The horizontal and vertical distribution of CDOM in estuary was 
affected by many factors such as river flux、hydrodynamic condition、resuspending、illumination , 
biological activity. 
(5). The CDOM content in the water of the estuary of Jiulong River among different seasons was 
reduced with the increase of salinity, appeared an certain linear relation, but the slope was slightly different 
with seasonal variation (summer > Spring > Winter successively). In general, the CDOM content was 
highest in summer, lower in spring and lowest in winter.The nearer the low-salinity area, the more obvious 
the seasonal variation was.  
(6). Absorption of CDOM in the estuary of the Jiulong River showed a good relationship with the 
fluorescence signals. Comparing with the sufer water, The fluorescence quantum yield in bottom water is 
greater in general。 
(7). The main EEMs peaks of the estuary of Jiulong River: A Peak (Ex=235～250nm；Em=415～
445nm)、C Peak(Ex=315～355nm；Em=415～445nm)、M Peak (Ex=290～310nm；Em=370～420nm)、
T1 Peak (Ex=225～235nm；Em=335～390nm)、T2 Peak (Ex=260～285nm；Em=320～350nm)。From river 
end-member to the open sea, the contribution of C Peak, which is attributed to terrestrial fulvic substances, 
to the whole EEMs reduced constantly and the contribution of T1 and T2 mainly produced by protein-like 
increased gradually, but the difference existed in the two change. A Peak representing terrestrial humic-like 
and M Peak representing marine humic-like didn’t have obvious change with the salt degree in the 
contribution of EEMs. It meant that while terrestrial CDOM transfer to the open sea through the estuary, 
the change of A and M fluorescence peaks were mainly controlled by the mixing between river and sea. 
The protein-like proportion increase of CDOM in high-salinity areas might arise from processes that 
modify the terrestrial fulvic fraction and not the high molecular weight terrestrial humic fraction of CDOM. 
(8). The vertical distribution of CDOM in high-salinity stations proved: In suface water、Middle level, 
bottom water and core water of the sedments, B Peak was observed（tyrosine-like, Ex=275nm；Em=300～
310nm） . Fluorescence intensity: Core water>Middle level water>Bottom water > Suface water, 
Fluorescence peaks of protein（T1、T2、B）was most obvious on the middle level water. After the Core water 
was diluted 20 times, the EEMs lacked M Peak obviously and had a weak C Peak, but hold strong Protein 
fluorescence peak T1 , T2 , B peaks. The fluorescence groups of CDOM in high-salinity stations was more 
abundant than low-salinity location, A、B、M、T1 and T2 peaks could all behaved. 
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第一章  绪 论 
1.2  近岸海域有色溶解有机物（CDOM） 
1.2.1  CDOM 的定义 
   CDOM指的是天然水体DOM储库中主要的光吸收组分。由于该物质具有的特殊的光
吸收特性，在黄色波段吸收 小，多使其呈黄色，故又称这类复杂的混合物为“黄色物
质(Yellow Substance)”。这类物质还有多种命名如：gelbstoff、gilvin、humic substance 等，
用Chromophoric dissolved organic mater来命名这类物质强调了此类物质不仅吸收可见
光，而且吸收UV-A（315～400nm波段）和UV-B（280～315nm波段），更能准确代表此
类物质的理化属性[8]。    








生物学上将DOM储库划分为LDOM (biologically labile dissolved organic matter）和



















第一章  绪 论 
1.2.3  CDOM 的光学性质 
1.2.3.1 CDOM 的光吸收特性 
CDOM的光吸收特性表现为在紫外可见光区 高，到红外光谱区降为零[18]，吸收系
数与波长之间近似呈指数关系，大多数研究者用以下模型来表示[10,18~20]：  















1.2.3.3  CDOM 的吸收和荧光的关系 
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